Design and Use of a Digitally Controlled Device for Accurate, Multiplexed Gas Exchange Measurements of the Complete Foliar Parts of Plants.
Performing accurate measurements of photosynthetic and respiration rates is vital to a large proportion of plant-based studies. While several commercial systems exist to perform such measurements, few are ideal for whole-plant measurements of small herbaceous plants such as Arabidopsis and none offer the capacity for simultaneous analysis of multiple plants. We, therefore, designed a multi-chamber, computer-controlled, infrared gas analyzer-coupled system for the continuous measurement of gas exchange in whole-plant shoots or rosettes. This system was called ETH Gas Exchange System-1 (EGES-1). We have subsequently expanded the device to accommodate a wider variety of species while providing precise control over environmental parameters. Critically, we have (1) increased the flow rates through each of the eight chambers, (2) introduced a computer-controlled feedback loop for the precise introduction of CO2, and (3) added an additional feedback loop for the introduction and control of humidity. The advantages of this new system (EGES-2) are illustrated here in the context of a variety of physiological experiments.